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IN THE CLAIMS: 

1 . (amended) A vinyl ester tough e n e r, comprising: 

the reaction product of a teagheaer polymer or copolymer and an unsaturated 
monocarboxylic acidf 

paid unsaturated acid b e ing a monoooid containing from 3 to about 10 carbon atoms; 

said to t ighcncr polymer or copolymer having the formula^ 



R' s R1 

I y 1 

EPOXY-OOC — C— (polymer) — S— C— S— {polymer) — C — COO-EPOXY 



R 2 R z 



— ,or- 



Ri s R1 

I II I 

EPOXY^OOC ■ — C— (polymer) — S — C — S— (polymer) — C — COO-EPOXY 

I I 
R2 R* 



Formula X 1 



wherein R 1 and R 2 , independently, are selected from an alkyl having 1 to about 6 carbon 
atoms;? an alkyl having #em 1 to about 6 carbons carbon atoms and substituted with 1 or more 
substituents selected from an alkyl having 1 to 6 carbon atoms, arvl, a h alogen atom, a cvano 
group, a nitro group, and an ether group containing from 2 to ab o ut 20 carbon atoms:, at loast one 
aryl ; 7 or at loaot one substituted aryl having from 1 to about 6 substituents on the aryl ring 
selected from an alkvl having 1 to 6 carbon atoms, arvL a halogen atom, a cvano gr oup, a nitro 
group, and an ether group containing from 2 to about 20 carbon atoms; 

wherein each EPOXY group, independently, is derived from glycidvl ether of a novolac 

resin; phenolic novolac epoxv. tetraphenvlolethane epoxv, glvcidvl ether of mononuclear di- and 
trihvdric phenol; glycidvl ether of bisohenol: glvcidvl ether of polvnuclear phenol: epoxv resin 
derived from diphenolic acid: glvcidvl ether of aliphatic polvol: glvcidvl ester: glvcidvl enoxy 
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containing nitrogen; glycidvl derivative of cvanuric acid: glvcidvl resin derived from m elamine; 
glvcidvl amine: thioslycidvl resin: silicon-glvcidvl resin: fluorin e dvcidvl resin: epoxy resin 
synthesized from monoepoxides other than epihalohvdrin. epoxv resin synthesized from 
unsaturated monoepoxides: epoxv resin synthesized from monoepox v alcohol: epoxy resin 
synthesized from monoepoxides by ester interchange: epox v resin synthesized from 
glvcidaldehvde: polyglvcidvl compound containing unsaturation: an d epoxv resins synthesized 
from olefins and chloroacetyl: and 

wherein (polvmeri is polymerized from a mo nomer selected from a conjugated djene 
monomer, a vinyl containing monomen and c ombinations thereof. 

s and wherein said ono or more pubstituonts, independently, compris es an alkyi having from 1 to 
6 carbon atoms, or an aryl, or q hologon group, or a oyano group, or on e ther having a total of 
from 2 to about 2Q - e af ben - atoms, or a nitro group, or combinations thereof, 

wh e rein m and n, independently, is a ropoat unit of from about 5 to about 1,000; or 
said toughone^olyin e r or copolymer having the formula * 



R12 



R i4 _L 0 _c-s-(polymer) g — C-COO-EPOXY ] 



Fomiula H* 



wherein R^and-R**, independently, can b e the - game or differ e nt, can bo a linear or 

branch e d allcyl having from I to about 12 - carbon atoms; or an aryl group - having from 6 to aboat 
I S carbon atoms, optionally containing h e teroatoms, or -jfe^aad-R 4 ^ can form or bo a port of a 
Qubfltituted or unsubstitut e d oyolio ring having from 3 to about 12 carbon atoms; 

wh e r e in R 44 is optionally substitut e d, and oan bo a linear or branch e d alkyi having from 1 

to about 12 oarbon atoms, an aryl group-optionally muuraioci or unsat ur a te d; an aiyiaiicyi navin g 
from about 7 to about 1 8 ca rb on - atoms; an aoyl group; on alk e n e group; an nlkenoalkyl having 
from 3 to about 18 carbon atoms; an alkyl e n e- gr e up; an alkoxyalkyl; d e riv e d from a polyaLk yieae 
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glycol; d e rived - from a polyallcylone glycol monooll c y l other having from about 3 to about 200 
oarbon atoms; dorivod from a polyalkylono glycol monoaryl othor having from about 3 to about 
200 carbon otomo, a polyfluoroalkyl; a phosphorous containing ollcyl; or a substituted or 
unsobstituiod oryl ring containing hoteroatoms; 

vvhoroin said (polymer - ) i s deriv e d from at 4e ast - one conjugated diono - monom e r, or a vin yl 

eontaining monomor or combinations thoroof, with th e proviso that each polym e r ropoat unit eaa 
bo tho same or differ e nt; 

vvhoroin aaid g is from about 1 to about 10,000; and 

wherein said "a" is 1 to about 4; or 

oqid toughener polymer or copolymer b e ing a dithiooarbamatc having the formufe 

R 15 S R 12 

— G C ( "polym e r -)- G GOO - EPOXY or 



I polymer \ C- 

V A ^1 



/ * 'fbi3 

R 16 



Formula F* 



EPOXY-OOC - e -[■ pulyme rj- S- 1 - {t ] h - o4 po l yn i Bi^C COO-LPOX Y 
R 13 1 R 13 

Formula G 4 

whoroin oaoh R^ -aad-R 44 , ind e p e nd e ntPft - is the aome or diff e r e nt, is optionally 

s ubstituted, and is a linear or branched alkyi having from 1-to - about 12 carbon atoms; or an - a qA 
garap^taving from 6 to about l S^eag ben - atoms, optionally containing hetcroatoms; or R andR ' 
eaa form and bo part of a substituted or unsubstitut e d cyolio ring having from 3 to about 13 
carbon atoms - ; 

vdrerem-R^-aw^k' ^, Indoportdomly, io tho ocimo or diEf c«^^-<>p^d<>naUy^H^bs^rte^ 

optionally contains h e t e roatorns, and io hydrogen; orH>lincar or branched allcyl having from-I-to 
about 1 8 carbons; or an aryl group having from 6 to about - 1 -8 carbon atoms, optionally saturat e d 
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e r - unsaturatcd; or on arylolkyl having from 7 to about 18 carbono; or on olken e alkyi having from 

3 to about 18 carbon atoms; or derived from polyallcyleno glycol eth e r; or dorivod from an amra e? 
o^R^ted^ ^aro in the form of a substituted or unsubstitutod oyolio - ring with tho nitrogen atom 
ha ving a total of 4 to about 12 carbon atoms; 

~ wher e in T - ifl a divalent radical having a nitrog e n atom dir o ctly connected to e ach carbon 

atom of tho two thiooarbonyl groups ? 

wh e r e in said (polymer) repeat units are dorivod from at l e ast on e conjugated dicno 

monomer, or a vinyl containing monom e r, or combinations thereof, with tho proviao that e ach 
repeat unit - can be th e sam e or different; and 

— wh e r e in tho number of said r e p e at units f, independently, is from 1 to about 10,000 . 

2. (amended) A vinyl ester tough e n e r according to claim 4- 38, wherein said F ormula X * 
(polymer), independently , compris e s is selected from a polyaciylate or polymethacrylate deriv e d 
from on alkyl acrylat e or allcyl mothacrylato monomer wherein said alkyl has from 1 to about 1 8 
carbon atom s , a pe t ymor derived from a vinyl substituted aromatic monomer containing from 8 
te- about 12 carbon atoms, a polymer deriv e d from a conjugatod - dicnc monomer containing frofl ft 

4 to about 12 oarbon atoms, a polym e r dorivod from aorylonitril e , or combination s thereof, or 

wherein said Formula H ^- eonjugnted dieno monomer has from 4 to 12 carbon atoms, and 
wh e rein said vinyl - eontaining monomer has tho f ormula: 

C[ 1 2 r , C 

wh e r e in r R ^- eoffipriscs hydrogen, halogen, — Q 4 -aH gy l- , -o r - 9ubstiait e d Ci_-Q 4 -*&yl 

wh e r e in said Qubstitueflts, - independently, compris e on e or moro hydroxy, nlkoxy, aryloxy(OR^ 
carboxy, ooyloxy, aroyloxy(OaCR s ), alkoxy carbonyKCOa fi ^or aryloxy carbonyl; N - 
pygfolidonyl; 

wnoroin R* comprisoo nyOrog ei^^r^^r^^ S r^^ S > CN, C Q N^, CONHK % 

0 3 CR VQR: S or halogen; and 
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whoroin R*oomprisos O r- G ^ - alkyl, substituted C^ — € ^ alkyl, C3 - C ^ alkonyl, aryl, 

hotorooyclyl, aralkyl, or alkaryl, and wherein said Qubstituents, ind e p e ndently, compris e one or 
moro opoxy, - hydroxy, alkoxy , aoyly acyloxy, carboity, (and salts), sulfonics noid (and salts), 
alkoxy or arylocy earbonyl, dicyanato, oyan<vsilyl, halo or dioUqyla«ttno, and 
wherein g is from about 3 to about 5,000; or 

whoroin in said Formula F* and C* - toughon e r polym e r or - copolymor f is from about -3 -te 

about 5,000; 
whoroin T is: 



R 17 R is R 20 

II / \ 

n-r 1q -n or =f-N rr=f~T 

wherein P^ aad-R^ 8 , independently, is th e same or different, is optionally subatitutod, and 

is hydrog e n; or a linear or branched alkyl having - from 1 to about 18 carbon atoms; or an aryl 
group having from about 6 to about IS carbon atoms; or an arylallcyl having from 7 to about 1 8 
oarbon atoms; or a alk e n o alkyl hav i ng from 3 to about 1 8 carbon atoms; wherein K w is optionally 
substitut e d, or is non oxiotent; or an alkylono group having from 1 to about 1 8 carbon atoma; or 
derived from - a-polyalkyl e ne glycoloithor having from 3 to about 200 oar -b oa - atoms; wherein R 50 
aad-R 5 * *, independently, is the sam e or diff e r e nt> - a a d - i g K)ptionally substitut e d, and ifi an alkyleno 
group having from 1 to about 1 oarbon atoms, or 
wh o rein - T^ t & r 

( / y^ d n ^ \ ) ( ' {^ ^ (CM2C II O)n ^ -X-T 
whoroin n ifl - O - to about 18 . 



3. (amended) A Yinyl osic noufihmiur according to claim 2, wherein cuuh tsaid BPOXY, 
ind e p e nd e ntly, ia d e rived from a: polyhydric phenol polyeth e r alcohol; glyoidyl e thor of a novolao 
resin; phonolio novolao opo)cy > tetraph e nylolothan e opoxy, gl yai dyl ether of mononuclear di - and 
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trihydrio phenol; glyoidyl ether of bisphonol; glyoidyl oth e r of polyim & teor - phenol; epoxy resia 
dorivod from - diphonolic acid; glyoidyl eth e r of aliphatio polyol; glycidyl e stor; glyoidyl epoxy 
containing nitrogen; glyoidyl derivative of oyonurio acid; glycidyl rosin derived from melamine- 
glycidyl amino; thioglyoidyl rosin; Qilioon glyoidyl resin; fluorine glyoidyl resin; e poxy r e sin 
which io s ynthesized from monoopoxy other than e pibalohydrin including an e poxy rosin dorivod 
from unsaturated mono o p o xy ; epoxy r e sin d e rived from monocpoxy alcohol; opoxy ros in derived 
from monoopoxy by ester int e rchange; epoxy roain d e riv e d from glyoidaldohydc; polyglycidyl 
ee mpound containing unsaturation; epoxy resin which io synthesized from ol e fin an d 
chloroao e tyl; or an epoxy - rosin adduot of tho above, or combinations thereof; 

whoroin m and n of Formula X*, independently^ is from about 7 to about 150, and wher e in 

said unsaturated monocarboxylic acid is acrylic acid, methaciylic acid, crotonic acid, cinnamic 
acid, or combinations thereof. 

4. cancel 

5. (amended) A vinyl ester t oughener according to claim 1, wherein in Formula X * r«a 
and n? independently, - ore from about 10 to about 200, 

wherein each said EPOXY in Formula XV^S-Q*, and H 4 ", ind e pendently , is 

independently derived from an epoxide represented by the formulae: 



A 


' CH 3 OH 
^ 1 ^ 1 


CH, A 
@ -C- @-0-CU 2 CH CH 2 


H 2 C-CH-CH,.0- 

A 

H 2 C-CH-CH 2 -0- 


@) c (o) 0-Cll 2 -CII-CII 2 -0- 

CH 3 

r CH } OH "I 

^ 1 * t 

(O) -C- «5> -O-CMg-CH-CHU-O- 

1 

L CH 3 J 


p CH 3 

T 3 A 

n CH 3 



PAGE 9/15 * RCVD AT 6/1/2006 6:33:41 PIVl [Eastern Daylight Time] * SVR:USPTO-EFXRF-6133 * DNIS:2738300 * CSID:2164475933 * DURATION (mm-ss):05-14 



Jun-01-2006 06:37pm F rcra-NOVEON INC 



2164475933 



T-600 P. 01 0/01 5 F-757 



Amendment and Response 
U.S. Serial No. 10/782,363 
June 1, 2006 
Page 9 



wherein n is 0 io about 18, 
H 2 C-CH-CH 2 -0- 



Br 




OH 



O-CH 2 -CH-CH 2 -0- 



_ CH 3 
p -c- <C^-0 

Br CH 3 * 
n 



•CH2 - CH-CH2 



wherein n is 0 to about 1 8, 



A 

-CH2-CH-CH2 

O CH 2 — 



0-CH 2 -CH-CH 2 



6 



A 

O-CH2-CH-CH2 



O — CH 2 



■6 



n 



wherein n is 0 to about 8. and 



O o 
0-CH 2 -CH-CH 2 0-CH 2 -CH-CH 2 

9 9 

CH CH 

9 A 9 A 

0-CH 2 -CI^CH 2 Q-CH 2 -CH-CH 2 



wher e in p is from 0.1 to about 1.5, and 

whcroin flie^ftwnber of said t e niiinal - SPQXY groups is from about 1 - to about 2 . 



6. to 37, cancel 
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38 (new) A vinyl ester according to claim 1 , wherein said conjugated diene monomer has 
from 4 to 12 carbon atoms, and said vinyl containing monomer is represented the formula: 

ch 2 = c 

wherein R 3 is selected from hydrogen; halogen; Ci - C 4 alkyl; substituted C\ - C 4 alkyl, 
wherein said substituents are selected from hydroxy, alkoxy, aryloxy(OR s ), carboxy, metal 
carboxylate (COOM) with M selected from sodium, potassium, calcium, zinc and an ammonium 
salt; acyloxy; aroyloxy(0 2 CR 5 ); alkoxy-carbonyl(C0 2 R 5 ); aryloxy-carbonyl; and N-pyirolidonyl; 

wherein R 4 is selected from hydrogen; R 5 ;-C0 2 H; -C0 2 R s ; -COR 5 ; -CN; 
-CONH 2 ; -CONHR 5 ; -0 2 CR 5 ; -OR 5 ; and halogen; 

wherein R 5 is selected from Ci - alkyl; substituted C x - Cis alkyl wherein said 
substituents are selected from epoxy, hydroxy, alkoxy, acyl, acyloxy, carboxy and salts thereof, 
sulfonic acid and salts thereof, alkoxy, aryloxy-carbonyl, dicyanato, cyano, silyl, halo and 
dialkylamino; C 2 - Cn alkenyl; aiyl; heterocyclyl; aralkyl; and alkaryl. 
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